What is aspiration pneumonia?
Several definitions exist for aspiration pneumonia. A commonly accepted definition is infective pneumonia in a patient with a predisposition for aspiration, [3] [4] [5] such as those who have had strokes or who have multiple sclerosis affecting bulbar function. The pneumonia occurs after inhalation of oropharyngeal or gastric secretions colonised by pathogenic bacteria into the larynx and lower respiratory tract. 6 This should be distinguished from the more rapidly developing aspiration pneumonitis, which usually occurs as a result of chemical injury from aspiration of sterile gastric contents.
There is an argument that most pneumonia involves aspiration of pathogenic organisms, such as Streptococcus pneumoniae and Haemophilus influenzae, which colonise the oropharynx along with anaerobic bacteria. Despite microaspiration of oropharyngeal secretions in community-acquired pneumonia, most patients improve without specific anti-anaerobic antibiotics such as metronidazole. 4, 6 What is the evidence for anaerobic bacteria causing aspiration pneumonia?
Isolation of anaerobic organisms is difficult, requiring specific sampling, transport and culturing measures. Anaerobic sensitivity testing is even more difficult to perform and is rarely undertaken on a routine basis. Although recent studies have reported on the microbiology of aspiration pneumonia, they did not always include specific anaerobic organism isolation techniques. 8, 9 The use of metronidazole in combination with penicillin in treating aspiration pneumonia is largely based on several studies from the 1970s that reported predominantly anaerobic flora from percutaneous, transtracheal and thoracocentesis samples in patients with the disease. [10] [11] [12] [13] However, subsequent reviews noted that many of these specimens were obtained after complications such as abscesses, necrotising pneumonia or empyema had developed. 6, 7, 14 Many patients in the studies had chronic alcoholism, and most reported having putrid sputum before developing pneumonia. In addition, most of the patients responded clinically to penicillin G, despite the presence of penicillin-resistant organisms in the samples obtained, suggesting that not all the cultured bacteria were pathogenic.
Studies in the 1990s used bronchoscopic and protected specimen brush techniques to obtain samples from patients with aspiration pneumonia, but failed to isolate any pathogenic anaerobes, despite reasonable anaerobic culture procedures. The most frequently isolated bacteria from patients with community-acquired aspiration pneumonia were S. pneumoniae, H. influenzae, Staphylococcus aureus and Enterobacteriacae, while gramnegative flora were predominantly isolated in hospitalacquired cases. 7, 15 A study in 2003 reported on the microbiology of severe aspiration pneumonia in 95 residents of an aged care facility.
14 Patients with immunosuppression or who had received recent antimicrobial therapy were excluded. Rigorous sampling was undertaken to identify pathogens, including blood cultures, urinary antigen tests and bronchoscopic methods, with appropriate specimen processing for anaerobic organism detection. Isolates from 11 patients contained anaerobes: eight were penicillinsusceptible (Prevotella, Fusobacterium and Peptostreptococcus) and three penicillin-resistant (Prevotella and Bacteroides). Four of the 11 patients with anaerobic isolates received initial empirical treatment that included specific anti-anaerobic therapy such as metronidazole, while seven patients received empirical treatment deemed inadequate for anaerobic pathogens (although one received ampicillin-sulbactam). Despite this, six of these seven showed clinical improvement. • There is limited evidence regarding the involvement of anaerobes in most cases of aspiration pneumonia.
• Most patients respond to treatment for aspiration pneumonia without specific anti-anaerobic therapy such as metronidazole.
• Metronidazole has adverse side effects, and widespread use where not indicated can promote carriage of multiresistant intestinal flora such as vancomycinresistant enterococci.
• Use of metronidazole may be appropriate in patients with aspiration pneumonia and evidence of a lung abscess, necrotising pneumonia, putrid sputum or severe periodontal disease.
Summary
What are the current guidelines for treating aspiration pneumonia?
The most recent edition of Therapeutic guidelines: antibiotic (published in 2010) suggests the empirical use of benzylpenicillin in combination with metronidazole for treating patients with aspiration pneumonia.
2 Similarly, the British Thoracic Society guidelines suggest the use of intravenous amoxicillin-clavulanic acid.
3 However, the Infectious Diseases Society of America-American Thoracic Society guidelines for treatment of all communityacquired pneumonia state that the need for specific anaerobic coverage is generally overestimated and it is "clearly indicated only in the classic aspiration pleuropulmonary syndrome" in patients with underlying risk factors for aspiration. 4 To our knowledge, there have been no prospective randomised controlled trials for the treatment of aspiration pneumonia with and without metronidazole.
What is the problem with giving unnecessary metronidazole?
Aside from the potential side effects of metronidazole, such as abdominal pain, pancreatitis or, more rarely, neurotoxicity, 16 indiscriminate use may promote antibiotic-resistant flora. As most bacteria present in the bowel are anaerobic, the empirical use of specific antianaerobic therapy such as metronidazole has the potential to cause significant collateral damage. Animal studies have alluded to an association between anti-anaerobic therapy and the development and persistence of vancomycinresistant enterococci (VRE) carriage.
17-19
The use of specific anti-anaerobic therapy in humans also appears to be linked to higher rates of VRE and resistant gram-negative bacteria. 20, 21 These studies have suggested that commensal anaerobic intestinal flora may inhibit growth of some pathogens, and that the use of antimicrobial agents with broad anti-anaerobic activity facilitates high-density colonisation with resistant pathogens such as VRE, with the potential for easier transmission between patients.
22 This hypothesis was supported by an Australian study of VRE colonisation, which identified a significant association between the use of antibiotics with anti-anaerobic activity and new detection of VRE.
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Recommendations
The evidence for empirical use of metronidazole appears questionable, given recent data showing that anaerobic organisms may not be as pathogenically significant in most aspiration pneumonia as once thought.
Although metronidazole may not be necessary in initial empirical therapy of aspiration pneumonia, there is a need for appropriate treatment where anaerobic bacteria such as Bacteroides are the primary pathogens. This may manifest with the development of abscesses, empyema or necrotising pneumonia, and treatment of these episodes should include specific anti-anaerobic therapy. Although there is less evidence, patients with putrid sputum or severe periodontal disease who develop aspiration pneumonia may also benefit from treatment with metronidazole in addition to a β-lactam antibiotic. 6 The condition of most patients with pneumonia improves without specific anti-anaerobic therapy such as metronidazole, and given that most pneumonia involves some degree of aspiration, there is an argument for treating aspiration pneumonia similarly to standard community-or health care-acquired pneumonia. Omission of metronidazole from empirical treatment for most patients with aspiration pneumonia may be of benefit in this era of increasing antibiotic resistance.
